Pigmented villonodular synovitis (PVNS) is a proliferative disorder that affects synovium-lined joints, bursae, and tendon sheaths. It appears in both diffuse and localized forms, depending on the extent of synovial involvement. PVNS rarely involves the temporomandibular joint (TMJ); when it does, it manifests clinically as a slowly growing and painless preauricular mass that resembles a parotid tumor. TMJ dysfunction, paresthesia, and/or hearing loss can result. We present a case of a large extra-articular PVNS of the TMJ, and we review the literature.
Introduction
Chassaignac is credited with the first description of pigmented villonodular synovitis (PVNS), which he reported in 1852 in a case that involved the flexor tendons of the hand. 1 It was not until 1941 that the term pigmented villonodular synovitis was introduced by Jaffe et al, who based the name on the histologic features of this lesion. 2 Until then, the entity had been called villonodular synovitis, giant-cell tumor of the tendon sheath, and nodular tenosynovitis.
PVNS has a monoarticular presentation, and it has a predilection for larger joints. Approximately 80% of all cases occur in the knee; other reported sites have been the hip, ankle, shoulder, elbow, and small joints of the hands and feet. 3 Its incidence is roughly 1.8 cases per 1 million population. 4 While PVNS can affect any joint, it is rarely found in the temporomandibular joint (TMJ). In 1973, Lapayowker et al reported the first 2 cases of PVNS of the TMJ. 5 Since then, 36 more cases have been reported until now. These previously reported cases involved 23 males and 15 females, aged 10 to 70 years (mean: 43.6). The peak incidence occurred in the fourth to sixth decades of life. We report a new case of PVNS of the TMJ.
Case report
An otherwise healthy 48-year-old man was referred by the Department of Otorhinolaryngology-Head and Neck Surgery at the Hospital of the University of Pennsylvania to the Department of Oral and Maxillofacial Surgery for evaluation of a 2-year history of a gradually increasing and minimally painful right-sided preauricular mass that measured approximately 10 × 12 cm. The patient had previously undergone magnetic resonance imaging (MRI), which demonstrated the presence of a mass overlying the TMJ. Fine-needle aspiration biopsy (FNAB) was subsequently performed, and a working diagnosis of PVNS was established.
On physical examination at our unit, the mass was found to be firm and nontender. The patient reported no associated paresthesia, facial nerve paralysis, lymphadenopathy, or limitation in mandibular range of motion. Another MRI was obtained, in addition to positron emission tomography (PET) and another FNAB. MRI showed that the lesion had displaced the parotid gland inferiorly and anteriorly, and that it appeared to be contiguous with the right TMJ (figure 1). The PET scan showed that the right parotid gland was positive for hypermetabolic activity.
Findings on FNAB were consistent with mononuclear proliferation with hemosiderin deposition and multinucleated giant cells, suggestive of PVNS of the TMJ. Immunocytochemical stains supported the working diagnosis. The mononuclear cells were positive for vimentin and CD68 and negative for cytokeratin AE1/AE3. Iron stains highlighted the presence of hemosiderin. In addition to PVNS, the differential diagnosis included synovial chondromatosis, tendon sheath fibroma or chondroma, synovial hemangioma, synovial sarcoma, embryonal rhabdomyosarcoma, giant-cell granuloma, brown tumor, malignant fibrous histiocytoma, hemo-Pigmented villonodular synovitis of the temPoromandibular joint philic arthropathy, amyloid arthropathy, and parotid tumor.
The patient underwent excision of the lesion via a modified parotidectomy approach with facial nerve preservation (figure 2). Numerous anomalous vessels were encountered during the dissection and were found to be supplying the mass. An intraoperative frozen-section specimen was sent for analysis, and the findings were consistent with the FNAB results. During dissection around the lesion, a portion of it was found to be pedunculated and extruding from the joint space (extra-articular).
The lesion was amputated and sent for permanent section ( figure 3) . A standard entry into the superior joint space was then made. The tumor appeared to originate in the anterior wall of the capsule. This portion of the tumor was also removed and sent for pathologic diagnosis. The disk was found to be displaced anteromedially. It was repositioned to a more normal location with sutures. The entire synovial lining was then examined to ensure that there was no other focus of diseased tissue.
The final pathologic examination confirmed the diagnosis of PVNS, although the tumor exhibited unusual features. One of these features was the presence of foci of osseous metaplasia. This was contradictory to the radiologic and surgical findings, which had indicated no bone involvement.
The patient's intraoperative and hospital course were without complication. He did experience weakness of the right temporal branch of the facial nerve, but it resolved within 5 weeks. His mandibular range of motion was unaffected and within normal limits.
Discussion
The pathogenesis of PVNS is unknown. Jaffe et al suggested that it results from an inflammatory response to an unknown culprit. 2 Several other causes have been proposed, including neoplastic proliferation, chronic 
. Axial (A) and coronal (B) MRIs show the low-signal-intensity lesion overlying the right TMJ.
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repetitive trauma, a localized disturbance in lipid metabolism, inflammation, hemorrhage, and a dysfunction of immune regulation. 32, 33 PVNS appears in both diffuse and localized forms, depending on the extent of synovial involvement. It usually presents as a slowly growing and painless preauricular mass. Because of its location and clinical features, it can mimic a parotid tumor. TMJ abnormalities-including clicking, popping, trismus, malocclusion, pain, and difficulty with mastication-can occur. Advanced lesions can cause paresthesia or hearing loss.
Computed tomography (CT) and MRI can be used to evaluate the TMJ. CT will show a space-occupying mass in the joint space, along with associated soft-tissue swelling, bony erosion, cyst formation, and increased density of the synovium secondary to hemosiderin deposition. 28, 34 The extent of the tumor can also be clearly depicted with CT. PVNS has a propensity to bleed, which can result in hemosiderin deposition. High attenuation areas on CT are attributable to these deposits. 35 PVNS is easily demarcated on MRI. Although findings on MRI are nonspecific, a low signal intensity on T1-and T2-weighted imaging is found in lesions with abundant hemosiderin deposition, and this can suggest the diagnosis of PVNS. 28 Grossly, PVNS is characterized by a hyperplastic synovium with a combination of villous and nodular proliferation. Its color ranges from dark brown to redbrown to yellow-brown, owing to the hemosiderin. Various cell types can be found in a fibrous stroma; among them are multinucleated giant cells, polyhedron-shaped mononuclear cells, and histiocytic cells with hemosiderin deposits and lipid inclusions. 1 FNAB will show hemosiderin-laden cells and numerous multinucleated giant cells without nuclear atypia. MRI in combination with FNAB has been effective in establishing a preoperative diagnosis. 16, 23, 25 The preferred treatment is complete surgical excision of the lesion with synovectomy. Recurrences, including some in the TMJ, have been reported; they have been attributed to an incomplete removal of the affected synovium. 3 For cases in which there has been invasion into the infratemporal fossa or through the skull base, extensive surgery with multiple approaches may be required. 23, 31, 32 Some authors have advocated adjuvant radiotherapy for advanced cases that feature involvement of vital structures. 15 Because of the pervasive vascularity of these lesions, preoperative endovascular embolization can be considered for large lesions. 31 In all synovial joints, a recurrence rate as high as 46% has been reported. 3 Owing to a lack of long-term followup, it has been difficult to determine the recurrence rate with respect to the TMJ; 2 cases of TMJ recurrence have been reported. 11, 15 No cases of malignant transformation have been reported.
In conclusion, PVNS is a benign, locally aggressive lesion that is uncommon in the TMJ. Accurate diagnosis and early and definitive treatment are essential. 
